Effect of ammonia on the glutamate dehydrogenase catalyzed oxidative deamination of L-glutamate. The steady state.
Ammonia is known to inhibit the steady-state rate of oxidation of L-glutamate catalyzed by glutamate dehydrogenase. We reported previously [Brown, A., Colen, A. H., & Fisher, H. F. (1978) Biochemistry 17, 2031] kinetic evidence supporting the formation in the initial rapid phase of a complex which is composed of enzyme, reduced coenzyme, alpha-ketoglutarate, and ammonia. We show here that the effects of ammonia on the steady-state reaction can be correlated with transient-state kinetic effects related to the concentration of that ammonia-containing complex. These results indicate the existence of alternate reaction pathways which become important at high ammonia concentrations. These new pathways provide an additional route for the release of NADPH from the enzyme surface. The expanded mechanism shows that the noncompetitive product inhibition by ammonia can occur without the simultaneous presence of ammonia and L-glutamate on the enzyme. This mechanism also accommodates the observed substrate inhibition by L-glutamate.